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 BONE GRAFTING AND ITS EFFECT ON STABILITY OF THE JAW ON 
EXTRACTION PATIENTS: A SYSTEMATIC REVIEW  
 
ALEXMENA MEGALAA 
 
ABSTRACT 
Tooth extraction is necessary when there is advanced decay, significance trauma 
or injury to the oral cavity, misalignment associated with crowded teeth or even, poor 
eruption of third molars. Typically, during extraction procedures, bone grafting material 
is inserted to minimize bone loss. Bone grafting has become a standard procedure in 
dentistry and an essential component in modern medicine. The practice started nearly 350 
years ago when a Dutch doctor in 1668 performed the first and successful bone grafting 
operation. Currently, research studies are ongoing to enhance the success and viability of 
dental reconstruction. This thesis examines the effect of varying dental graft techniques 
and methodology on the stability and long-term effect on the jawbone. These techniques 
include five primary bone grafting methods, onlay, inlay, ridge expansion, distracted 
osteogenesis and guided bone regeneration (GBR) have been approved to enhance the 
outcome of dental implants. The review has presented the documented limitations and 
viability of each method. In this paper, the alternatives to bone grafting have also been 
elaborated.   
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Based on the findings depicted in this research, the following recommendations 
will assist in achieving the best jawbone outcomes in long-term and short-term 
assessments. These recommendations are as follows, a proper evaluation of each patient 
to determine their health condition. The nature of the infection, injury, and trauma that 
led to the extraction of the tooth should be well documented. The selection of technique 
pertaining to dental restoration, functionality, and aesthetic needs are of primary factors 
considered. A proper clinical follow-up and monitoring of recovery process is an 
essential part that contributes to valid results. Finally, patient awareness is essential as 
well. 
The study found out that although some of the bone grafting techniques have 
shown a high survival rate, significant alveolar bone quality and quantity, and success of 
the implants, several reports that the use of bone grafts and implants is a practice that will 
still dominate dental surgery and attract more clinical assessments.   
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1.0 INTRODUCTION 
 
The use of dental implants is a common practice in dental surgery. The approach 
was adopted in the past, and through evidence-based assessment, the use of implants and 
bone grafts has become a frequent phenomenon in dentistry (Crespi, Capparè, & 
Gherlone, 2009). While it is not easy to determine the number of implants and bone 
grafting carried out each year across the globe, the use of estimates has helped health 
institutions as well as insurance companies to carry out their respective appropriations 
and decisions. The question of quality of the bone after tooth extraction has remained the 
concerns of dental practitioners over the years. This concern has contributed to the large 
number of research publications dedicated to determining the viability and success rate of 
the approved methods. While the objective of bone grafting underpins the need for bone 
quality and quantity, the baseline for carrying out bone grafting is to enhance the success 
of implants. Therefore, the bone grafting and implant placement are dental procedures 
that are interdependent. Although the use of bone grafting and implants have become a 
widespread practice, conventional methods are still practiced based on the decision of the 
dentist (Clementini et al., 2015). On the other hand, the question regarding the success of 
bone grafts and implants as well as the long-term consequences has raised concerns 
among patients, insurance companies, and health practitioners. Studies are now focusing 
on determining best practices for each unique case among patients. 
Tooth rehabilitation is a highly predictable therapy in dentistry and is associated 
with varying advantages (Att, Bernhart, & Strub, 2009). For example, oral implants 
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placed after a bone graft are considered essential especially when the avoidance of 
removable dentures is to be achieved. Moreover, it guarantees tooth structure 
conservation, which necessitates the achievement of quality and quantity of dentition. 
Therefore, before implant placement, a minimum of 10 mm by 3-4 mm alveolar bone is 
required for sufficient implant hosting. The lack of enough bone to host the implants calls 
for grafting, which has become the most reliable option when seeking to attain the 
required biomechanics in dentistry as well as to achieve a long-term esthetic outcome. 
Therefore, different bone grafting techniques and materials have been established to 
enhance the success and reliability of implant placement (Clementini et al., 2015). 
Nevertheless, several limitations have been documented, which indicates how the use of 
bone grafts requires a proper assessment to determine its appropriateness in comparison 
to the existing alternatives in the long run. Therefore, this study is tailored to evaluating 
the varying techniques and determining the effect of bone grafting on the stability of the 
jaw on extraction patients.    
2.0 BACKGROUND 
Branemark (Novel Biocare, n.d.) introduced a dental treatment method that 
involves the use of implants to preserve the bone quality and quantity after tooth 
extraction. Since then, advanced methods have been discovered, mimicking the 
traditional discovery. The use of implants has become a common practice in dentistry. 
Whenever the size and nature of the bone are sufficient, then the use of implants has 
proved to be the best treatment option for dental reconstruction (Chiapasco et al., 2009). 
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A cross-comparison of the success rate and reliability has indicated an average outcome 
of about 95% for non-compromised patients whenever the surgeons recommend the use 
of implants (Chiapasco et al., 2009). However, the fact that alveolar bone does not favor 
implants is unavoidable. In some case, the unfavorable alveolar conditions emanating 
from periodontitis, trauma, or in some cases compromised extractions ignite a decrease in 
the quality and quantity of the ridge. Such a scenario is evident because of bone atrophy. 
Bone atrophy is a limiting factor to successful implant placement because it leads to 
imbalanced inter-arch interaction between the implants and the residual bone (Clementini 
et al., 2015). The existing challenges regarding the need for proper implant placement 
may affect the vertical, sagittal, and transverse plane alignment. Such risks affect the 
desired implant placement objective such as the functionality and aesthetic restoration 
(Chiapasco et al., 2009). 
2.1 Common Bone Grafting Techniques 
The possibility of unfavorable alveolar condition creates the need for bone 
augmentation to guarantee the outcome of implant placement. Therefore, the viability of 
augmentation of the bone is part of the prerequisite assessment carried out before implant 
decisions are made. Through medical research, several augmentation techniques have 
been established to guarantee bone quality and quantity required for the placement of 
implants that will restore both the functionality and aesthetic needs (Covani, Cornelini, & 
Barone, 2008). Five primary bone grafting methods, onlay, inlay, ridge expansion, 
distracted osteogenesis and guided bone regeneration (GBR) have been approved to 
enhance the outcome of dental implants (Jensen, Cullum, & Baer, (2009). Whenever the 
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residual bone is not comprehensive or long enough to successfully support implants, then 
grafting is needed to raise the bone surface and increase the horizontal plane. Onlay 
grafting is a technique that has been used to increase both the height and the width of the 
alveolar bone. The stability of the graft is usually achieved through screwing or plates 
supporting the implants. A related method is the inlay grafting technique. In this case, the 
alveolar bone is separated, and the graft material is placed in the created space (Elian et 
al., 2008). The approach is essential whenever the entire bone place is not affected in line 
with the required height and width. 
The use of ridge expansion is another grafting technique that is used in dentistry. 
In ridge expansion, a section of the alveolar ridge is separated along the longitudinal 
plane to offer a broad ridge. The broad surface created is then integrated with the graft 
and an implant to restore the required dental functionality (Elian et al., 2008). The 
success of ridge expansion depends on the nature of split and the outcome of the healing 
process. Since the alveolar bone is separated to allow the graft material to be inserted, the 
jaw bone is allowed to heal for efficient implant placement. Alternatively, the use of 
distracted osteogenesis could be used to improve the quality and quantity of the alveolar 
bone. Trauma and tooth extraction could lead to fractures, which affects the success rate 
of implants placement. In distracted osteogenesis, the fracture is displaced through 
operational processes to create a gap between the two bone fragments. A new bone 
segment will then arise in the gap and increase the surface necessary for the integration of 
implants (Miinkovic & Cordaro, 2014). Distracted osteogenesis technique may also 
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include the deliberate fracture creation through surgery processes to improve the vertical 
and horizontal surface area before implant placement is carried out. 
Furthermore, guided bone regeneration (GBR) is another bone graft technique 
widely adopted in dental surgery. The method involves the protection of the affected 
region with a barrier membrane to allow bone regeneration within the protected space. 
The new bone will then increase the surface required for the placement of implants. The 
barriers play a critical role in directing the growth of the new bone (Miinkovic & 
Cordaro, 2014). GBR borrows the principles use in Guided Tissue Regeneration; 
however, GBR is dedicated to creating hard and the periodontal attachment tissues. The 
method is reliable when seeking to achieve a significant ridge augmentation during 
implant placement. GBR is essential for aesthetic restoration and practical functionality 
because the implants are placed on the new bone attained through a directed growth. 
Successful GBR is based on the PASS criterion. The first stage is the primary closure of 
the affected area to guarantee smooth and uninterrupted growth and restoration. 
Angiogenesis provides the necessary blood circulation and assists in mesenchymal cell 
undifferentiated replication (Miinkovic & Cordaro, 2014). Moreover, space creation 
needs to maintain and facilitate the growth of the bone. However, stability remains a 
critical concern; therefore, blood clots are essential for the healing process.    
2.2 Common Bone Grafting Materials 
The current scholarly and professional evidence reveals that the most common 
grafting materials can be grouped into five major categories. While these materials have 
different preference rate among physicians, the nature of the condition or surgery being 
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performed determines the nature of material choice made. The autogenous bone graft is 
commonly used in dental surgery. In this case, the bone graft is obtained from the same 
patient mostly from an adjacent region or a remote location. The objective of using the 
autogenous bone grafts is that the section obtained from the same patient is compatible 
and will enhance the regeneration of a new bone by offering a scaffold surface 
(Miinkovic & Cordaro, 2014). Biological compatibility is a vital principle that guides the 
extraction and use of autogenous bone graft materials. Related graft materials are 
categorized as allografts. Allografts are obtained from human cadavers and preserved for 
dental use. Allografts are demineralized or frozen to acquire the best integration qualities 
before grafting (Miinkovic & Cordaro, 2014). The use of allografts has been in common 
over an extended period. Allografts are used to overcome the limitations associated with 
the lack of proper biological compatibility, which could arise when the autogenous bone 
graft is recommended. 
Moreover, xenografts have been used as augmentation materials in dental surgery. 
Xenografts are derived from animals where the bovine bone is the most commonly 
known xenograft (ArRejaie et al., 2016). The bone is processed before use. Such a move 
is aimed at removing the organic component to increase the rate of integration and 
compatibility (Browaeys, Bouvry, & De Bruyn, 2007). The success rate associated with 
the use of xenografts depends on the comprehensive evaluation of the physicochemical 
characteristics of the material. Current discoveries are tailored towards the inclusion of 
different xenografts in dental surgery. Alloplastic grafts also form part of the group of 
materials recommended for bone augmentation before implant placement. Alloplastic 
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grafts are synthetic materials used to enhance the augmentation surface in dental 
reconstruction. The materials are created from bioactive glass or using calcium phosphate 
(Dinopoulos, Dimitriou, & Giannoudis, 2012). Moreover, dental surgeons could resort to 
the use of osteoinductive materials as grafting options. The group of materials has a 
special property in that they stimulate the osteoprogenitor cells to undergo differentiation 
and form the osteoblasts. The osteoblasts are essential because they enhance the 
formation of new bone within the affected alveolar region. The most common 
osteoinductive materials include the leukocyte-platelet rich fibrin (L-PRF) and the 
platelet-rich plasma (PRP). The use of bone morphogenetic proteins (MBPS) is also 
recommended for the acceleration of new bone formation (Dinopoulos, Dimitriou, & 
Giannoudis, 2012). 
2.3 Clinical Implications of Bone Grafting Materials and Methods 
The use of a specific technique or material during bone grafting solely depends on 
the clinical evaluation and case-by-case assessment. The outcome of diagnostic defines 
the decision that the dentists will adopt. On the other hand, the grafting techniques and 
the materials may be used together to achieve the best outcome (Schlee et al., 2014). In 
fact, practitioners have combined different surgical techniques to guarantee the best 
functionality and aesthetic restoration outcomes whenever the quality and quantity of the 
alveolar bone is insufficient. For example, clinical evidence indicates that the rationale 
for vertical bone augmentation is anchored on the need to improve the vertical 
dimensions. However, different techniques provide the opportunity for the dentist to 
enhance the vertical bone surface before implant placement. Therefore, the level to which 
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a particular decision is considered viable and most appropriate emanates from other 
preliminary and secondary assessment outcomes such as age and state of health as well as 
the nutrition of the patient. Moreover, the clinical evidence has impacted how a decision 
to adopt a specific technique and recommend a particular bone graft material. Different 
studies have reported different success rate and long-term patient outcome for each 
technique. Therefore, more studies and review have been carried out to assess the 
viability of each material or augmentation technique. Such a move has ensured that 
practitioners have a variety of evidence-based knowledge for decision purposes. Part of 
this dimension associated with dental surgery is what has been elaborated in this study to 
enhance the available information regarding bone grafts and implant placement.    
3.0 PROBLEM STATEMENT AND JUSTIFICATION 
Over the years the use of bone grafting as an intervention for dental 
reconstruction through the placement of implants has been part of the measures 
undertaken after tooth extraction. Several methods as outlined in the previous sections 
have been adopted and enhanced to improve the aesthetic and functional needs of patients 
who undergo extraction due to trauma or infection. Several grafts materials have also 
been discovered to be essential when seeking to achieve the best implant placement 
success. evidence-based studies, as well as clinical experiment, are still going on to 
enhance the dental surgery results. One of the most crucial aspects of the studied reviews 
of bone grafting and implant placement is the efficacy and long-term outcome associated 
with each technique or the material used. Studies have indicated different outcome with 
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some ascertaining how the use of bone grafts and grafting techniques are essential as a 
precursor of implant placement. On the other hand, other alternatives to bone grafting 
have also been assessed to determine the extent to which they could guarantee the most 
viable outcome when compared to the existing bone grafting material and techniques. 
Nevertheless, the clinical-based evidence, as well as the knowledge need that is still 
significant, is the desire to understand the extent to which studies have explored the long-
term outcome of bone grafting, the efficacy of the alternative options, and the future 
considerations for dentists. Research that presents this perspective through a critical 
evaluation of the existing scholarly literature is a need. Such a study will ensure that the 
viability of bone grafting techniques that are used before implant placement is evaluated 
in line with the positive and adverse implications. Therefore, this study was designed to 
achieve this milestone to advance the comparative dimension of clinical knowledge. 
4.0 OBJECTIVES 
The purpose of this study was to assess bone grafting techniques and their effect 
on the stability of the jaw among patient who has undergone tooth extraction. Therefore, 
to achieve this objective, it was necessary to examine the concept of bone grafting 
techniques and materials as well as the implant placement procedures and methods. On 
the other hand, the assessment of the effect of grafting of stability of the jaw could only 
be effective when a critical evaluation of scholarly analysis on bone grafting and implant 
placement has been carried out. Therefore, this paper also examined the success rates and 
the long-term implication of implants and grafts on the sustainability of the alveolar bone. 
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The study was designed to include the primary objectives and the secondary ones to 
enhance the extent to which the topic was presented. The following list of objectives 
guided this study. 
4.1 Primary Objective 
To critically evaluate the bone grafting techniques and materials and their respective 
effect on the stability of the jaw on extraction patients 
4.2 Secondary Objectives 
i. To highlight why bone grafting is needed before implant placement and the 
effect of atrophy on oral health  
ii. To describe the bone grafting techniques and materials used in dental 
surgery and clinical outcomes associated with the methods as well as the 
materials 
iii. To evaluate the implant placement processes and techniques and how the 
clinical implications are presented in evidence-based research 
iv. To determine the success rate, the viability, and efficacy characterizing the 
use of grafts and implant in dental surgery 
v. To assess the long-term and short-term patient outcome regarding jaw bone 
stability and dental reconstruction as depicted in scholarly evidence-based 
assessments 
vi. To highlight and describe the alternative methods to bone grafting and the 
focus of the current research to mitigate the limitations associated with the 
use of bone grafting and implant placement methods. 
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5.0 LITERATURE REVIEW 
5.1 Epidemiology and Etiology of Tooth Extraction 
When a tooth is lost, then a physiological resorption process starts. The alveolar 
crest of the jaw starts to decrease. The degree of resorption depends on the nature and 
cause of extraction; however, it is predominant in case of periodontal diseases. Other 
cases include bad dentures worn for an extended period. Tooth extraction may lead to the 
distortion of the underlying and adjacent tissues, which could affect the alveolar ridge 
and triggers a high rate of resorption. Therefore, in most cases, a corrective measure is 
needed for the restoration of the desired functionality and dental aesthetic. The most 
notable historical method that was commonly used in dental reconstruction was the use of 
dental dentures that could be removed when required. An additional surgical 
enhancement was also carried out in some cases (Toneti et al., 2017). The inconveniences 
that came with this method was sufficient enough to warrant poor patient outcome and 
low satisfaction levels. However, based on the limitations associated with this approach 
the patient outcomes indicated the need for an advanced approach to the treatment and 
rejuvenation of dental functionality after extraction or infection. 
A global analysis indicated that with advanced technology and increasing clinical 
trials, solutions to extractions and dental surgery had been established. Nevertheless, 
many people cannot access the best dental surgery because of the high cost and lack of 
access to dental insurance covers. Many people are edentulous, but the number is 
decreasing with increase in innovation and affordability of the surgical costs (Toneti et 
al., 2017). Techniques such as osseointegration using implants or a combination of bone 
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grafts and implants are widely practiced to eliminate the edentulous cases and provide the 
patients with the standard dental structure even after tooth extraction. The guidelines 
associated with the existing bone grafting techniques and implant placement have been 
established in line with the clinical outcomes to determine the best method for each of the 
dental cases. On the other hand, increased research is expected to impact the clinical 
practice by improving awareness, increasing knowledge, and setting practice standards 
(Chiapasco et al., 2009). Nevertheless, the factors that determine the techniques that will 
be used for dental reconstruction and augmentation still depends on the patient variables.        
5.2 Delayed and Immediate Implant Placement 
The extraction of a tooth required a replacement. Recommendations for 
immediate prosthetic replacement have been founded on the evidence that it is 
advantageous for the patient and the dental surgeons. Patient satisfaction is a critical 
element of dental treatments, and therefore it is considered that taking advantage of the 
time reduction and immediate restoration associated with the decision to replace the 
extracted tooth with prosthetics will improve the level to which a patient will be satisfied. 
Another essential factor that dental practitioners are keen to observe is the rate of bone 
resorption (Toneti et al., 2017). Extraction triggers the resorption of the alveolar bone. It 
is ascertained that immediate placement of implants and graft materials reduced the rate 
at which the resorption is triggered. Such a move is considered to enhance the 
preservation of the quality and quantity of the jaw bone. In fact, studies pointing out that 
immediate placement of implants could reduce the need for augmentation materials and 
techniques have been documented. 
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While some scholars have supported the essence of immediate placement of 
implants, other proponents have been keen to table their critic postulates regarding the 
need for delayed implants. The first limitation that is always tabled is the fact that 
immediate implant placement has been linked to surgical complication. Clinical results 
have linked immediate implant placement to complications and excessive bleeding 
(Toneti et al., 2017). In some instances, the implants could fail thus affecting the desired 
outcomes. Moreover, it is believed that the use of this method cannot lead to outcome 
certainty because the success of the implant cannot be predicted. While other scholars 
have pointed out how the approach decreased alveolar bone resorption, chances of the 
graft material that was integrated during the placement of the implants being partly or 
entirely resorbed cannot be ruled out. Worth pointing out is that the existing knowledge 
regarding the comparative assessment of immediate and delayed implant placement is 
limited. One of the reason is that most researchers have been unable to draw a clear 
distinction between the actual difference (Toneti et al., 2017). Moreover, most studies 
have been linked to biases because of the methods adopted to compare and evaluate the 
outcomes of each group. Other reasons for lack of clarity is the existence of other 
external factors that impact dental surgery outcome that is independent of the material 
and techniques that have been used. Nevertheless, regardless of the existing disparity, it is 
essential to determine what will work best for each case rather than adopting a universal 
approach and recommendation that could jeopardize the patient experience and affect the 
clinical outcomes.       
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5.3 Clinical Perspective Volumetry of Bone Grafts 
Comparative assessment regarding the rate of resorption of the alveolar bone as 
well as the bone graft material has been studied to examine the diverse clinical outcomes. 
Clinicians are in a position to examine the vertical and horizontal changes in length, 
using longitudinal studies and CT-techniques (computed tomography), based on the 
initial metrics of grafts and the residual bone. Bone gain after distraction is also part of 
the measures that are assessed to determine the graft volumetry. While limited studies 
exist regarding the resorption rates associated with inlay and only grafts, scholars have 
confirmed that when block bone grafts are used, then the rate of resorption is reduced 
(Schlee et al., 2014). Block bone grafts have been found to be more resistant to 
resorption. The use of particulate sinus inlay grafts is also not apparent since the 
scholarly outcomes are skewed, and no clear trend has been established. The precise bone 
volume changes based on the computerized tomography outcomes have not been 
established. Understanding the changes in bone volume is important because it provides 
the decision baseline for selecting the most preferred technique and material for different 
dental cases. In most cases, dental recommendations have considered grafts with limited 
resorption rates for extremely resorbed alveolar bone (Waasdorp & Reynolds, 2010). 
Another aspect that has been subjected to debate, as noted in the previous section, is 
whether the use of immediate placement of implants could offer clinical advantages that 
could lead to decreased bone resorption and long-run success results for patients (Toneti 
et al., 2017). Nevertheless, the use of implants and grafts have also been founded on other 
factors apart from the quality and quantity of the alveolar bone (Att et al., 2009). For 
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example, vertical and horizontal augmentations have attracted specific being grafts 
techniques, and the two methods cannot be interchanged. Currently, comparative studies 
have become the most popular approach to evaluating the different bone volumetry in 
line with the rate of resorption. 
5.4 Some Key Scholarly Milestones  
Studies examining the success of bone grafts are diverse. Different locations and 
use have been documented. While in this paper the focus has been on dental surgery, 
studies highlighting key characteristic factors of bone grafts, such as the impact of the 
location, are informative. For example, in a study that Kubosch et al. (2016) carried out it 
was clear that the treatment of bony lesion using allografts or synthetic xenogeneic bone 
grafting approach leads to different outcomes depending on the nature of the location of 
the affected bone. According to Kubosch et al. (2016), the results from the 232 patients 
that were included in their assessments, they noted a 14.2% complication rate and a 
related 3.6% bony defects without healing. The scholars ascertained that the use of bone 
grafting and the nature of location is an essential component before a surgical decision is 
reached. Therefore, the scholars concluded that in-vivo and in-vitro bone treatment 
through bone augmentation was influenced by the site where the grafting was carried. 
The other factor that was depicted in the research is the effect of epidemiological 
parameter on the success rate of the adopted techniques. 
Zeeshan et al. (2017) reviewed studies that had addressed the issue of bone 
grafting for periodontal and alveolar bone augmentation. The scholars examined different 
publications and presented various material and techniques as well as their respective 
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clinical implication. In the review, Zeeshan et al. (2017) pointed out how periodontal 
diseases affect the underlying tissue, which requires comprehensive surgical 
reconstruction. Based on their review, the paper outlined the most common bone grafting 
techniques. The study also ascertained how improvements have occurred to enhance the 
level to which the biomaterials for tissue engineering have been tailored to enhance the 
patient experience. The other notable issue pointed out in the review was the popularity 
and reliability of Guided Bone Regeneration (GBR) and Guided Tissue Regeneration 
(GTR). Based on the findings of the research it is evident that the use of tissue 
regeneration to enhance the quality and quantity of alveolar bone after tooth extraction is 
enhanced through a combination of membranes and non-rigid biomaterial to guide the 
regeneration process. 
An increase in research regarding bone grafting in dental surgery has awakened 
another dimension of ethical concern in line with the role of patients in decision-making. 
Based on clinical evidence, many dental procedures currently require the integration of 
bone through grafting to recover the dental structure or aesthetic and functional needs. 
The loss of alveolar bone, which is caused by pronounced bone resorption is one of the 
significant concern in dental surgery. A study by Fernandez et al. (2015) pointed out that 
amid the existence of different material and techniques used in bone grafting, the opinion 
and preference of the patients play a central role in decision influence. While studies have 
been tailored to examine the sufficiency of bone grafts and implants survivals, there has 
been little concern regarding the ethical considerations associated with what patients 
could choose or recommend. In their analysis, Fernandez et al. (2015) noted that from the 
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100 patients who participated in the study, a higher percentage declined the use of 
allografts and xenografts when compared to the rate of refusal associated with autologous 
grafts and alloplastic grafts. While autologous and alloplastic grafts were found to be the 
most preferred among patients, some clinical cases could be solved efficiently using 
allografts and xenografts (Fernandez et al., 2015). 
In a study that examined the long-term outcomes of the use of allogeneic bone 
blocks, was evident that the technique impacts the nature of outcomes based on the 
reconstruction approach and the region of augmentation. Krasny et al. (2015) pointed out 
that surgeons sometimes face the challenge of achieving the best results with a limited 
alveolar ridge thickness of height. The scholars, therefore, examined how the evolution of 
the human allogeneic tissue grafts have been used and their respective outcomes. The 21 
patients that they assessed included those between the age of 19 and 63. The study 
restricted the inclusion strategy for participation to patients that were treated by the same 
dental surgeon. Therefore, the data included an extended data collection period between 
2009 and 2012. According to Krasny et al. (2015), the scholars documented how the 
reconstruction and restoration of the bone and surrounding tissue were done. A follow up 
on the postoperative outcome was also performed. Through the analysis of the clinical 
assessment, the study found out that the significant challenges included cases where the 
connectors unscrewed. On the other hand, frozen and sterilized bone blocks constituted 
the best graft with high success rate. 
Raposo-Amaral et al. (2014) carried out another research which was designed to 
examine the effectiveness of bone transplant as a measure to repair alveolar bone defects. 
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The scholars ascertained that several methods are being developed to enabled surgeons to 
achieve the best patient outcome when it comes to craniofacial bone reconstruction. The 
scholars carried out their study on adult rats where the animals were subjected to critical-
sized osseous defect within the alveolar region. The size of the defects under 
investigation was 5 mm. Since the aim of the study was to assess the viability of different 
grafting techniques on the quality of alveolar bone, the sample was then divided into five 
major groups. According to Raposo-Amaral et al. (2014), the first category was subjected 
to autogenous bone grafts to repair the defects. In the second group, the bovine bone 
mineral was used without cells embedment. The third group was subjected to a bovine 
bone mineral with integrated with mesenchymal cells. In the fourth group, the defects 
detected in the sample were grafted with alpha-tricalcium phosphate without 
mesenchymal cells. The last group was subjected to the alpha-tricalcium phosphate with 
mesenchymal cell embedment. The study found out that the setting the first group as the 
reference point, the results from the rests of the four groups depicted a significant 
alveolar bone variation. The bone defect as depicted in each group was 60% for the first 
group, 23% for the second category, and 38% for the third group. The fourth and the fifth 
groups were characterized by 51% and 61% bone defect respectively. The use of alpha-
tricalcium bone grafts embedded with mesenchymal cells showed a high rate of defect 
reconstruction when compared to the other alternatives that rats were subjected to during 
the study period. 
The establishment of the Clinical Standard Advisory Group (CSAG) and its report 
1998 was a milestone in dental and clinical surgery. One of the significant hallmarks was 
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the 58% average success rate across all the alveolar bone graft associated with the 
unilateral cleft lip and palate (UCLP). The study showed that out of the 157 patients 
assessed in that year, who were children aged 12, scholars and clinical experts embarked 
on a journey to enhance the outcomes (Revington et al., 2010). However, until 2010, was 
another case considered the UCLP and bone grafts to achieve the reconstruction needs. 
Images across all the centers were requested for assessment, and a sample of 206 patient 
reviews involving 235 grafted sites was forwarded for analysis. The study demonstrated 
that the success rate improved to 85% (Revington et al., 2010). The group examined sites 
using calibration method that involved the Kindelan index metrics. Cleft types were 
either bilateral or unilateral; however, the results did not indicate any significant 
difference. The center from which the image was taken or instead the center where the 
surgery was conducted did not affect the level of success rate. Based on the findings of 
this study, it is clear that there was a tremendous effort in dental surgery to improve 
patient outcomes and the success of alveolar bone grafts (Revington et al., 2010). 
The desire to evaluate and present the changes that have been made regarding the 
success and impact associated with the bone grafting techniques has also seen scholars 
examining specific grafts materials. In some cases, studies have combined these 
approaches and designed a control experiment to determine the existing correlations. Kim 
et al. (2017) examined the healing potential as depicted in demineralized dentin matrix 
(DDM) when it is fixed through bone grafting. The scholars used the recombinant human 
bone morphogenetic protein-2 (rhBMP-2) as the graft material. The objective of their 
assessment was to evaluate the efficacy of DDM with rhBMP-2 through clinical 
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experimentation. Therefore, a total of 23 patients were included in the assessment since 
they had been treated using the human bone DDM augmented with rhBMP-2. Grafts 
material and techniques are usually assessed based on stability, complications, bone loss, 
and success rates. Based on this evaluation, the scholars only focused on three elements. 
The study showed that an average of 48% of the cases exhibited formation of a new bone, 
6.22% of the total cases depicted a residual DDM (Kim et al., 2017). 
The outcomes on rabbits subjected to allografts and autograft augmentation 
revealed essential outcome regarding how grafting techniques have different implication 
of the alveolar bone recovery. Oporto et al. (2014) based their study on the principle that 
ascertains the capacity of bone grafts to induce regeneration of the bone that is being 
resorbed. Therefore, using radiographic analysis, the scholars first created artificial 
defects and later reconstructed the defects using different bone augmentation techniques. 
Among the six rabbits, one was maintained using a coagulum while in the remaining five 
cases a Freeze-Dried Bone Allograft (FDBA), an autograft, or a combination of the two. 
The radiographic assessment was carried out on a single animal after every two weeks. A 
microscopic measurement evaluation was determined for each animal. According to 
Oporto et al. (2014), it was evident that autologous grafts depicted the best results. The 
clinical and radiographic results indicated that the graft achieved the desired quality and 
quantity regeneration. FDBA was noted as the most appropriate alternative. However, 
when the combination case was assessed, then the results were not favorable clinically as 
well as radiographically. The coagulum case also depicted a negative radiopacity, which 
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led to the conclusions that favored autografts and discouraging the combination of 
autografts and FDMA. 
Advanced techniques and material have been used during bone augmentation 
process. For example, studies have documented how the use of lateral ramus cortical 
bone plate in autogenous bone grafting. Khojasteh et al. (2017) presented one of the most 
recent studies assessing this material and its implication on clinical outcomes in line with 
the success needs in autogenous bone grafts. Several metrics and materials were used to 
determine the range of clinical results variations. Buccal fat pad derived mesenchymal 
stem cells (BFSCs) and lateral ramus cortical bone plate (LRCP) were used. The two 
methods were combined at the affected region, which in this case was the anterior iliac 
crest (AIC). The following three categories were identified: the first category was AIC, 
the second group LRCP+BFSC, and the third category was labeled AIC+BFSC. The 
scholars used the computed tomography to evaluate each case. The AIC group has the 
smallest bone formation measure; the LRCP+BFSC was characterized by defect closure 
and significant bone formation. The last category showed that the best-combined 
outcome. Therefore, the study ascertained that in alveolar bone defects, the best 
reconstruction and bone regeneration could be enhanced using BFSCs within LRCP and 
AIC. 
The research by Sanz et al. (2017) is another essential study that enhanced the 
understanding of the impact of bone grafts. The scholars examined the effects of inserting 
a bone graft on extraction patients. The scholars restricted their analysis to cases that 
involved immediate placement of implants. The objective was to determine whether there 
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was any significant clinical value for combining bone graft replacement and immediate 
placement of implants on the survival rate and degree of residual bone reduction. The 
scholars involved a two-type analysis where a randomized trial and control or parallel 
group were assessed for the two identified variables. The experiment involved the use of 
demineralized bovine bone graft between the gaps and the changes documented after 16 
weeks (Sanz et al., 2017). The research identified the key metrics that defined the 
changes in the alveolar bone as well as the graft material that was used. It was also 
necessary to evaluate the anterior maxilla region and the impact of the surrounding tissue. 
Based on the findings of this research, it was evident that among the 46 cases in the test 
group and the 43 control experiment participants, there was a significant difference 
between the crestal dimension in the two groups. The test group depicted a 29% change 
while the control the percentage change was 38%. The pronouncement of the reduction 
depicted in the buccal region within the alveolar crest showed that the bone grafting using 
demineralized bovine bone reduces the cases of bone resorption within the alveolar crest. 
Nevertheless, according to Sanz et al. (2017), the assessment was limited to horizontal 
changes and the related immediate implant placement outcomes.    
Another critical factor that has been depicted in dental reconstruction is the issue 
of aesthetic outcomes. The aesthetic outcomes of implant-based dental augmentation is 
an area that has received extensive clinical investigation. While bone stability, quality, 
and quantity have been part of the significant scholarly concern, the effect of dental 
reconstruction in line with anatomical needs is equally important. Schlee et al. (2014) 
investigated the aesthetic outcome associated with the placement of implants following 
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allogeneic and autologous grafting processes. The study included a total of 67 patients 
who were assessed between the year 2003 and 2009. The inclusion criterion was limited 
to those who had undergone any form of alveolar ridge enhancement. Of the 67 patients 
included only 31 accepted to participate in the study assessments. According to Schlee et 
al. (2014), all the 67 patients had received either an autologous graft or an allograft. The 
implants were delayed since they were inserted after four to six months and five to 6 
months for autologous grafts and allografts respectively. The assessment technique was 
the use of pink esthetic score (PES), which was carried out for each patient after every 
two weeks. The study noted that the PES average score was 7.5 to 10.1. There was also 
no significant difference between the type of graft that was used in line with the different 
PES scores that were depicted in different patients. According to Schlee et al. (2014), the 
other element that was profound in this study was that the use of allografts was less 
painful; however, cases of wound repetition was high. Furthermore, the inter-rater 
reliability score and inter-observer feedback score was included in the assessment, which 
was depicted as excellent at 0.7 to 0.9 and lower at 0.6 and 0.8 respectively. Other 
scholarly recommendations is summarized in the Table 1 below. 
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Table 1: Summary of Other Scholarly Recommendations: Mean differences 
(in mm) in clinical outcomes between reconstructive procedure and control (open 
flap debridement) procedures as assessed in systematic reviews. CAL clinical 
attachment level, CI confidence interval, GTR guided tissue regeneration, PD 
probing depth, PMMA-PHEMA polymethylmethacrylate and polyhydroxyl-
ethylmethacrylate, SD standard deviation, SE standard error, NS not significant 
*P values are not given for Needleman et al. (2001) because the 95% confidence 
interval was reported (Source: Dumitrescu, Alexandrina. (2011) 
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5.5 Implication of the Literature Review 
Based on the covered milestones, it is clear that researchers have focused on 
multiple issues associated with bone grafting. A search from PubMed reveals multiple 
publications investigating different bone grafting variables in line with the implant 
placement process. Regardless of nature of assessment covered in these studies, it is clear 
that the use of bone grafts is and will remain a favorite dental process when seeking to 
restore the functional and aesthetic needs after trauma, infection, or tooth extraction 
among patents. One of the key concern that is depicted in most of the studies is the 
survival rate of the implants after grafting (Pjetursson, Tan, Zwahlen, & Lang, 2008). In 
this case, immediate and delayed placement have been documented. While some scholars 
have shown that there is no significant difference on the time of implant placement, some 
cases such as the guided tissue and bone regeneration approaches require some time for 
proper stabilization of the alveolar ridge (Revington, 2010). Therefore, as surgeons have 
been keen to improve the outcome of dental treatment through bone grafting techniques, 
scholars have been committed to collecting the necessary data that has been essential to 
informing the best technique and material for each specific case. The assessment of 
patients is a critical factor in the decision that will be made regarding the grafting 
method. In all the studies addressing the grafting and implant placement technique 
indicated how different methods let to different outcomes. Depending on the 
reconstruction that is needed, scholarly evidence indicates that the use of appropriate 
technique enhances the success rate as well as limits the chances of infection and 
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complication. The adverse effects contribute to the alveolar bone degeneration as well as 
graft and implant failure.  
5.6 The Present Study 
The present study has been tailored to examine both the techniques and material 
used in bone grafting and the contribution towards alveolar bone stability. However, to 
achieve such a clinical objective, it was essential also to incorporate the impact on 
implant placement. The two factors contribute towards a comprehensive assessment of 
bone grafts material and techniques. In this study, which is based on a systematic review, 
the success and complication rates associated with each of the technique have been 
considered. The scholarly outcome and focus of this paper is to present a joint clinical 
recommendation for each method discussed. While changes in technology and clinical 
medicine have contributed to advancement in healthcare, a concern towards the small 
percentages that represent the failed medical cases is equally sensitive. The study is 
unique because it focuses on the failed cases to establish a comprehensive scholarly 
recommendation as depicted in the reviewed studies and beyond. 
6.0 METHODOLOGY AND INSTRUMENTATION 
The study was based on a systematic review of the published literature. The 
search was performed in PubMed database and was last updated on Friday, March 2, 
2018. The use of systematic qualitative review was essential because the objective of the 
research was to determine the effect of different bone grafting and augmentation 
techniques on the long-term stability and patient outcomes. The objective was covering a 
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broad issue in clinical research, therefore, reviewing the existing evidence was the best 
approach to gathering and presenting a comparative evaluation of different bone grafting 
methods and their respective impact on jaw stability. 
The search was based on a comprehensive inclusion and exclusion criteria. 
Studies that are systematic reviews and have examined and compared different bone 
grafting outcomes were included in the assessment. Cross-sectional research, case 
studies, longitudinal assessments, and clinical experimentation were also part of the 
methodologies that were considered viable for selection of a study. Publications that 
evaluated the effect of delayed and immediate implant placement were only included 
when the paper compared different grafting or augmentation approaches. Moreover, 
studies that addressed the effect of grafting methods on the quality of the jaw bone on 
short-term and long-term basis were also addressed. Other inclusion criteria included the 
studies that analyzed the specific graft techniques or the particular method. Therefore, all 
the publications that could be accessed from the database and meeting these criteria were 
considered appropriate for this research. The year of publication was restricted to articles 
published between 2006 and 2018. The 2006 baseline was selected because many clinical 
results published before 2006 have been modified and documented to show the current 
status regarding advanced clinical practice in dental surgery. 
Moreover, since the study was also designed to evaluate the alternative to bone 
grafting, it was important to include keywords that could also lead to studies that had 
addressed this dimension. The search process included four essential keyword 
combinations. A total of 1021 results were obtained from different search; however, the 
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open access and relevant results scaled down to 36 studies. The rest of the papers that 
were found viable but not related to the topic were included in this paper are only for the 
reference purposes. Therefore, the search was performed using the following phrases. 
i. Bone grafting and jawbone stability 
ii. Impact of bone grafting techniques 
iii. Effect of grafts and implants on jawbone quality 
iv. Alternatives to bone grafting  
7.0 RESULTS, FINDINGS, AND DISCUSSION 
In this section, several aspects of bone grafting and implant placement have been 
covered as depicted in the studies that were reviewed. The section has evaluated the 
surgical techniques associated dental surgery to provide the baseline for 
recommendations. One of the primary consideration of the section is how the technique 
and methods compare to one another. Therefore, the section covers the graft approaches 
such as the inlay and onlay grafts. Sinus floor elevation and the guided bone regeneration 
techniques have been described. Moreover, the literature review has also included the 
distraction osteogenesis, alveolar ridge expansion process, and the interpositional grafts. 
In this section, a more elaborate description and critical review have been given to 
provide ample knowledge as well as the clinical perspectives characterizing each of the 
surgical techniques covered based on the literature search that was carried out. The 
evaluation of the alternative measures has also been included in this section. For each 
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theme depicted in this section, a comprehensive elaboration has been carried out to 
explain the key findings. 
7.1 Effects and Viability of Alveolar Ridge Expansion 
Bone splitting has been used over an extended period to improve the bone quality, 
and quantity is dental surgery (Holtzclaw, Toscano, & Rosen, 2010). The alveolar ridge 
expansion method works based on the same principle of interpositional grafts (Figure 1) 
(Jensen,  Cullum, & Baer, 2009). In another perspective, the approach considered as the 
horizontal version of the vertical bone distraction is bone osteotomy and is carried out 
where a split is created within the cortex. The buccal cortex emanating the crestal 
osteotomy is expanded to create a more significant gap that can allow the placement of 
selected implant material. Achieving a significant gap to support the placement of 
implants could be enhanced by expansion towards the lingual plate. The use of 
osteotomies increases the size of the diameter needed for successful and stable implants 
(Jensen, et al., 2009). The procedure is necessary because it provides horizontal 
enhancement. In most cases, remaining spaces could be noted after surgery; therefore, 
more graft material is usually inserted to fill the existing gaps. However, according to 
Chiapasco et al. (2009), the graft materials within the remaining gap usually undergo 
ossification. Clinical concerns regarding this technique have been where sharp ridges are 
involved. Handling knife-edge ridges have been a challenge in alveolar ridge expansion.  
Nevertheless, when cases where expansion is to be carried out on a sharp ridge located 
within a spongy bone, the success of the process is guaranteed. In this case, the lingual 
and buccal cortices must be separated by a spongy bone. 
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The evaluation of the clinical evidence depicted in the reviewed literature 
indicated that this method is also associated with the different implication of bone 
stability, long-term patient outcome, and success rate. The average gain in the horizontal 
measure is estimated at 4 mm. Since the method is designed to achieve horizontal 
enhancement, no studies have documental vertical bone gains. The other notable issue 
associated with the technique is the extent to which malfracture have been reported. The 
documented research has indicated malfracture ranging between 4 % and 22% of the total 
cases investigated (Holzclaw et al., 2010). High values of adverse outcomes indicate how 
this approach impacts the bone stability and dental reconstruction process. However, 
when the maxilla region is considered, the success rate is higher. Such a scenario 
originates from the existence of lower bone density and the use of thin cortical plates. 
Based on the findings of this research the use of alveolar ridge expansion has no 
significant effect on the survival of implants or changes in the peri-implant bone levels. 
The results aligned with other scholars who examined this issue (Chu et al., 2015). Such 
results are essential in line with the clinical implication of conventional methods of 
implant placement (Jensen et al., 2009). While most studies have been focused on the 
viability of this method regarding the need for horizontal augmentation success, little 
evidence exists that ascertains the direct impact of using this approach on the long-term 
quality of the jawbone. Perhaps more analysis of how the techniques impact bone 
resorption, bone stability, and surgical trauma reaction should be considered to contribute 
towards clinical advancements. 
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Figure 1: Alveolar Ridge Expansion: Initial expansion with ridge-splitting chisel. 
(Source: CDE World) 
 
7.2 Effects and Viability of Distraction Osteogenesis 
Whenever a slow but steady distraction separates two adjacent bones, a new bone 
material will always tend to fill the created gap. The biological mechanism depicted in 
this case has been used in bone grafting and augmentation. Distracted osteogenesis works 
based on this principle (Figure 2) (Ylikontiola, Sándor, Harila, 2015). Two bones are 
segregated using tension supports where a gap is created. After the latency period, which 
is usually an average of one week, the size and intensity of distraction are increased and 
so is the size of the gap. In most cases, a distraction is increased on a daily basis or after 
two days. Dental surgeons have recommended a 0.5 mm to 1.0 mm advancement per day 
to enhance the space that is created. The objective of increasing the rate of distraction is 
to achieve a goal of 1 mm space in five days such that the desired size for implant 
placement is attained. Another notable factor in this method is that a new bone that fits 
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the space is expected to develop. The new bone will offer the desired surface for the 
augmentation of the implant material. In most cases, a support device that is used to push 
the two-adjacent bone apart is only removed based on the recommendations of the 
clinical outcomes. The device is set for removal one the new bone matter has depicted 
significant development. Moreover, latency period, which is the time between the 
osteotomy process and the placement of distractor, is a vital consideration in this method. 
Based on the findings of this review, this method is associated with significant 
advantages regarding the need to achieve sufficient bone quality before implant 
placement in dental surgery. However, clinical assessments have also indicated several 
adverse impacts and contraindications associated with the technique, which could impact 
the desired jawbone quality and stability in the long-run. The method requires daily 
activation, which inconveniences the patients. The inability to talk properly when the 
distractors are placed increases when the position is located at the extreme ends. Another 
disadvantage is that eating is sometimes a challenge with the large distractors. 
Appearance has become another remarkable challenge for some patients. Regarding the 
augmentation success, distraction osteogenesis is essential since clinical evidence as 
reviewed in this paper showed an average of 3 mm to 20 mm vertical bone gain. The 
increase in dimension is achieved before grafting material is added. However, the use of 
an additional material enhances the quantity of the bone before implant placement. Tissue 
grafting is also essential in this technique to improve the mass of the tissue around. 
On the other hand, the method is also associated with adverse clinical outcomes 
based on the evidence depicted in the reviewed research (Bernstein et al., 2006). Bone 
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relapse is estimated at a height change of about 8%. The distraction process could alter 
the dental and bone alignment, which is depicted in 8% of the cases addressed. Bone 
fracture is another challenge that is commonly associated with this technique and is 
reported in 3% of the patients subjected to this method. Fracture is witnessed within the 
basal bone, and to some extent, segment fracture could be detected. Moreover, the 
distractor could fail to sustain the existing tension. Such scenarios have been reported in 
2% of the total cases evaluated. Furthermore, incomplete distraction is another critical 
challenge that is associated with this approach when seeking to improve the quality of the 
bone. Based on the review of the studies, it was evident that scholars have documented an 
average of 2% involving cases where the distraction was not complete. In fact, another 
2% transient paresthesia was also noted with a total average failure of 1% (Chiapasco et 
al., 2009).  
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Figure 2: Distracted Osteogenesis: Maxillary distractors osteotomy using two Synthes 
internal maxillary distraction devices. (Source: Ylikontiola, Sándor, Harila, 2015) 
 
7.3 Effects and Viability of Sinus Floor Elevation 
Trauma, tooth extraction, and infection could lead to sinus pneumatization. Such 
cases call for internal maxillary sinus augmentation. Therefore, sinus floor elevation or 
lift is based on the bone regeneration biological principle. The technique involves the 
creation of a barrier using the sinus membrane (Figure 3). The created space allows the 
creation of new bone through coral displacement of the membrane barrier. The new bone 
will, therefore, allow the osseointegration of the implant material, which could be 
delayed or performed immediately. The success of the sinus elevation process will 
determine whether an additional material will be incorporated before the placement of 
implants. The elevation of the membrane is usually achieved through lateral sinus wall or 
through the atrium using the transcrestal method as depicted in some cases (Pjetursson et 
al., 2008). While the transcrestal method is gaining popularity among dental surgeons, the 
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Boyne approach of the 1960s has been advanced and is still practiced to enhance 
membrane elevation in sinus floor lift. Worth pointing out is that when the desired floor 
level is attained, the implants could be placed without additional augmentations. 
Based on the finding of different literature assessments, different metrics 
indicated how this method varies with the rest of the bone grafting techniques being used 
in dental surgery. The approach has no significant implication on the survival of different 
types of implants (Pjetursson et al., 2008). The same scenario was evident when the 
native jawbone was assessed. The results indicate that sinus floor lifts, when it is 
combined with immediate or delayed do not affect the survival rates of the implants. On 
the other hand, some complications have been reported with this method. For example, 
cases where the perforation of the sinus membrane has occurred in several cases 
estimated to be between 10% and 20%. Perforation is iatrogenic and affects the quality of 
patient outcome as well as the short-term implication on functionality (Pjetursson et al., 
2008). The iatrogenic perforation problem could be solved using resorbable materials, 
which will allow lateral sinus grafting to be carried out efficiently. The other notable 
limitation of the technique is when the trascrestal approach is used to elevate the sinus 
floor. In this case, the existence of perforations is not easy to repair because of the 
uncertain diagnostic outcomes (Pommer et al., 2009). Nevertheless, this technique, based 
on literature review, allows a significant height increase of up to 11 mm and 3.5 mm 
horizontal and vertical dimensions. When the advanced mechanisms are included in the 
surgical process, then the osteointegration outcomes have indicated enhanced bone 
stability. For example, the use of osteotome techniques such as the using a balloon 
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catheter or hydraulic pressure gel has improved the success rate of sinus floor elevation 
technique (Pommer et al., 2009). However, postoperative sinusitis is common at 3%. 
Some infections have also been reported such extended tissue inflammation affecting the 
intracranial regions. The failure or loss of the graft material is estimated at a rate of 2%, 
which is most common with lateral grafting. 
 
 
Figure 3: Sinus Floor Lift: Surgery that adds bone to your upper jaw in the area of your 
molars and premolars. Top left: Clearing using drill, Top right: Fine tuning using hand 
piece, Bottom left: Implant placement, Bottom right: Implant. (Source: Dental XP). 
 
7.4 Effects and Viability of Guided Bone Regeneration (GBR) 
The reviewed studies indicated that the use of guided bone regeneration builds on 
the concept of the ability to influence the growth of a bone within the vertical or 
horizontal dental defect zones. The method involves the use of a membrane to cover the 
affected area (Figure 4) (Block & Haggerty, 2009). The cell-occlusive membrane 
36 
 
catheter or hydraulic pressure gel has improved the success rate of sinus floor elevation 
technique (Pommer et al., 2009). However, postoperative sinusitis is common at 3%. 
Some infections have also been reported such extended tissue inflammation affecting the 
intracranial regions. The failure or loss of the graft material is estimated at a rate of 2%, 
which is most common with lateral grafting. 
 
 
Figure 3: Sinus Floor Lift: Surgery that adds bone to your upper jaw in the area of your 
molars and premolars. Top left: Clearing using drill, Top right: Fine tuning using hand 
piece, Bottom left: Implant placement, Bottom right: Implant. (Source: Dental XP)  
 
7.4 Effects and Viability of Guided Bone Reg neration (GBR) 
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provides the necessary space needed to enhance the ingrowth rate of the osteogenic cells. 
The membrane is also essential because it prevents the relocation of the undesired cells 
from the adjacent tissues into the protected space. The measures are undertaken to 
guarantee the successful growth and uninterrupted differentiation of the osteogenic cells 
in the provided space. The use of the guided bone regeneration process is enhanced using 
different particulate graft substances (Block & Haggerty, 2009). In some cases, the use of 
the resorbable material is encouraged; however, cases, where non-resorbable elements 
have been integrated to maintain the space within the affected, are also typical. Other 
clinical evidence indicates how the use of titanium to reinforce the membrane has 
increased the success of the desired bone regeneration. On the other hand, the reviewed 
studies indicated that scholars had investigated the implication of delayed and implant 
placement in surgical incidences associated with guided bone regeneration technique; 
however, the results have shown no significant difference (Chiapasco et al., 2009). 
Nevertheless, this approach is not sufficient for immediate placement of the implants 
because it sometimes involves the use of resorbable materials. However, the use of 
titanium reinforcements more stability is achieved. 
It is essential to point out that the rate of success and reported cases of long-term 
implication associated with the guided bone regeneration approach have shown a 
significant degree of variability when compared to the other techniques (Da Rosa et al., 
2014). The use of this method indicates that the survival rate is insignificant when 
implant placement follows the grafting process. Such results ascertain that the use of this 
approach to enhance the quality and quantity of the alveolar bone has no notable clinical 
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effect on the survival rate of the implants. The reviewed studies also indicated that when 
other factors are considered, such as the marginal bone resorption, then guided bone 
regeneration is linked to an average between 1.4 mm and 1.2 mm (Chiapasco et al., 
2009). Although this marginal bone resorption is considered insignificant, cases, where it 
could go beyond this margin, cannot be ruled out. On the other hand, this technique has 
been linked to substantial vertical and horizontal dimension increase based on the clinical 
studies. The mean change in dimensions has been determined to be an average of 3.6 mm 
and 2.6 mm for vertical and horizontal measures respectively; however, an estimate of 
about 40% of the gained bone undergo resorption (Chiapasco et al., 2009). Nevertheless, 
cases of unsuccessful recovery have been noted. For example, premature membrane 
exposure occurs in more than one-third of the surgical cases. Such occurrences have led 
to increased cases of infection associated with this approach. In fact, extreme cases 
involve an entire loss of the new bone (Block & Haggerty, 2009). 
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Figure 4: Guided Bone Regeneration: Guided bone regeneration, (a) pre-operative 
clinical view, (b) pre-operative ct showing extensive bone loss, (c) reflecting 
mucoperiosteal flap, (d) implant placement, (e) particulate bone graft, (f) membrane 
placement, (g) closure, (h) implant, (i) immediate post-operative view (Source: Goyal, et 
al., 2015 ) 
 
 
 
7.5 Effects and Viability of Interpositional Grafts 
The interpositional bone graft is another critical bone grafting approach that is 
undertaken before implant placement. The assessment carried out in this research 
indicated that the approach is commonly used vertical defects. While this approach 
relates in most aspects to the distracted technique, the use of Interpositional bone grafts 
involves the securing of the osteotomized bone using plates to a specific position (Figure 
5). The stability of the osteotomized bone greatly determines the success of the implants. 
Therefore, interpositional grafts include surgical methods within the mandible; however, 
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in some cases, the process could involve edentulous maxilla. Dentistry assessments have 
indicated that the surgical process within the edentulous maxilla is essential whenever 
there is need to place autologous grafts. Interpositional autologous grafts are usually 
placed after a Le Fort I osteotomy has been carried out. On the other hand, Chiapasco et 
al. (2009) pointed out that maxillary down-fracture could also attract the use of 
interpositional grafts. The nature of the tooth loss, as well as the level of alveolar bone 
damage, are factors that determine whether the use of this technique will be viable. Block 
and Haggerty (2009) ascertained that the interpositional grafts, which is also called the 
sandwich grafts enhance the lateral bone quality. Therefore, cases associated with 
horizontal bone improvement cannot be solved using this method. One of the critical 
factors associated with the success of a graft technique or material is the extent to which 
the stability will be achieved for long-term outcomes. An explicit evaluation of this 
method as well as the clinical principles presents is viability only in vertical 
augmentation. 
The use of interpositional grafts has resulted in different clinical implications. 
While surgical procedures have been tailored to enhance patient experiences, several 
indications have emerged explaining the reason behind the differing scholarly 
recommendations. As depicted in other approaches, the success and implications of this 
technique can also be evaluated based on the short-term and long-term patient outcome 
based on evidence-based clinical assessments (Revington, et al, 2010). Based on the 
review that was carried out in this paper, this method is associated with an average of 4% 
wound dehiscence in cases involving mandibular grafts. However, when the surgical 
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approach is included as a determinant factor, then the wound complication rate increases 
to 10%. Such wound dehiscence prevalence rate is typical after a Le Fort I osteotomies. 
Average reported cases of postoperative sinusitis are estimated at 3% while the overall 
wound dehiscence for maxilla down-fracture stands at 3% (Chiapasco et al., 2009). On 
the other hand, interpositional grafts are also linked to a 1% grafts failure among patients. 
While this value is considered to have little clinical implication, the focus of grafting is to 
improve patient experience and long-term outcome while considering the best approach 
to minimizing the cost implications. Therefore, graft failure is a crucial consideration 
when assessing bone augmentation techniques. Moreover, based on the literature 
assessment carried out in this research, this approach is linked to a 2% mid-palatal 
fracture and 3% partial loss of the bone graft material. Extreme patient outcomes have 
also been documented such as hemorrhage and loss of sights; however, clinical 
implications have labeled such cases as rare occurrences (Att et al., 2009). 
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Figure 5: Interpositional Grafts: Use of Interpositional bone grafts involves the 
securing of the osteotomized bone using plates to a specific position. (Source: 
Dumitrescu, 2011) 
 
7.6 Effects and Viability of Onlay Block Grafts 
The reviewed clinical research also indicated that onlay block graft is another 
essential technique used in dental surgery to improve the experience of patients regarding 
the aesthetic and functional needs after trauma, infection, or tooth extraction (Figure 6). 
The approach is essential when external augmentation of the veneer graft is needed. 
Onlay block graft is also used when a patient is diagnosed with vertical alveolar bone 
deficiencies affecting the ability of the ridge to support implant placement. In this 
method, the surgeons use compression screws, which are placed to bind the bone blocks 
and the existing residual alveolar crests. The reviewed studies indicated that one of the 
precautions associated with this method is that the compressed bone should be perforated 
enough to increase the blood circulation within the region. Such a move ensures that the 
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host-graft interface is supplied with the essential minerals and exchange of minerals and 
wastes is guaranteed (Lundgren et al., 2008). The autogenous bone that is used for 
grafting is usually obtained from an external donor or internal site of the host. Studies 
have also indicated that allogeneic bone is viable and could be successfully used in onlay 
bone grafting (Waasdorp & Reynolds, 2010). Surgeons could also perform a 
simultaneous placement of the implant in onlay bone grafting; however, studies have 
indicated that not all types of graft process will be successful in immediate implant 
placement. Therefore, clinical evidence-based assessments have ascertained that 
immediate placement of implants should be only considered in vertical grafts. In this 
case, the implants will act as the osteosynthesis platform to enhance the healing process 
(Chiapasco et al., 2009; Waasdorp & Reynolds, 2010). 
The other dimension associated with the use of onlay grafts has been the 
limitations that have been reported and the long-term patient outcomes. Cases of graft 
resorption are common whereby it has not been easy to predict occurrence and 
magnitude. Moreover, cases of wound dehiscence have been reported when onlay grafts 
are used. The reviewed studies indicated that while it is easy to enhance the outcome in 
vertical grafts, the use of this technique has also been linked to the weak bone to implant 
integration and cementation, which in some cases leads to poor implant positioning. 
Another limitation linked to onlay grafts is the osseointegration failure. The clinical 
evidence regarding these disadvantages indicates the need for proper evaluation of the 
surgery process before and after treatment to ensure positive patient outcomes. However, 
onlay grafts have shown a high level of survival and a significant peri-implant bone level 
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within the jaw. The change in the size of the bone has indicated an average of 4.4 mm 
horizontal dimension with a .7 mm vertical change (Jensen & Terheyden, 2009). 
According to Chiapasco et al. (2009), the reported rate of bone resorption is between 10% 
and 50%. The reviewed publications also indicated that other scholars had reported 
different bone resorption rates such as 29% minimum and 42% maximum (Bernstein et 
al., 2006). Other indicators characterizing the use of onlay bone grafts include an average 
of 1.4% graft bone loss and a corresponding 3.3% wound dehiscence rate. Studies have 
also indicated the effect of using the cover membranes to prevent infection and enhance 
the healing process; however, there is no significant difference regarding the relationship 
between the use of cover membranes and the sustainability of the jaw bone or graft 
material. 
 
Figure 6: Onlay Block Grafts: Chin bone harvesting. (a) Window type block bone 
harvesting, (b) Barrier membrane placed for bone healing of the donor site, (c and d) 
Mushed particulated bone block harvesting with bone mill bur (Source: Interface Oral 
Health Science) 
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7.7 Discussion: Clinical Implication of Findings and Alternatives 
The evaluation of the techniques used in bone grafting and implant placement has 
been associated with the different limitation that affects both the bone stability and the 
success of the entire augmentation and reconstruction process. Therefore, scholars have 
been keen to examine the alternative to bone grafts and implants. Increase in knowledge 
regarding the viability of each grafting technique is essential in advancing dental surgery 
practice (Att et al., 2009). Through comprehensive assessment that ate tailored to 
examine the limitation of each method and how they can be improved is the best 
approach that can be used to achieve this objective. Several concerns have been raised 
regarding the extent to which this method could be used to overcome the limitations 
associated with the general grafting techniques and implant procedures. Addressing these 
concerns is part of the progress needed to improve the experience of each patient who 
needs a successful dental reconstruction. A recap of significant issues in bone grafting 
has been the rate of bone resorption and graft failure (Chiapasco et al., 2009). Other 
factors such as wound complications and implant instability have been significantly 
presented in clinical trials. The factors affect not only the survival rates but also the 
stability of the alveolar bone in the long-run. The existence of the alternatives provides 
the best measures that could be used to guarantee the excellent patient outcome. 
However, it should be noted that these alternative measures have also been associated 
with clinical limitations. Nevertheless, studies have been focused on improving the entire 
clinical experience in dental surgery and reconstruction. 
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Different techniques have been recommended as alternative measures to bone 
grafting. The principle underlying these methods is that the desired heights and width, as 
well as the ridge needed for proper embedment of the regeneration, could be attained 
without inserting graft materials. One of these processes is the parasinusal tilted implants. 
The use of parasinusal tilted implants has been considered as one of the alternatives to 
overcome the survival limitations. In this case, the tilted implants are used within the 
occlusal plane at an angle of 15 degrees. The angle can be extended to a maximum of 35 
degrees depending on the nature of the case being handled. The angle factor determines 
how the implants are aligned to the existing dental orientation. A comparative assessment 
between axial implants and tilted options showed that the failure rate and the level of 
bone resorption have no significant difference. However, this technique is essential 
because it reduced sinus cavity. Moreover, parasinusal tilted implants also assist in 
achieving higher lengths of implants, which eliminates the need for grafting of the 
alveolar bone. Clinical evidence has linked long implants to higher survival rates; 
however, this postulate has not been universally adopted since it requires additional 
clinical verification. According to Block and Haggerty (2009), the use of tilted implants 
is favorable to the general graft-based techniques because they reduce the cantilever 
segment length. Such a dental advantage is significant because it increases the surface for 
the distribution of biomechanic load. The method is also easy to perform, and the 
outcome can be predicted. Therefore, surgeons are assured of the nature of the patient 
experiences that will characterize the postoperative period as opposed to the cases where 
graft materials and techniques are used to enhance the implant placement surface. In fact, 
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according to Att et al. (2009), the prosthetic outcomes associated with the parasinusal 
tilted implants is efficient in both short-term and long-term follow-up outcomes based on 
diverse clinical perspectives. 
 The other essential solution is the use of short implants. As noted earlier, the use 
of longer implants has been considered as the most favorable clinical recommendation; 
however, it is not easy to ascertain or measure the validity of how an increase in length 
impacts the nature of outcomes. In fact, studies, where longer implants have been used, 
have also been characterized by some limitations. Such a scenario presents another vital 
aspect where shorter implants could be used to enhance the processes of dental 
augmentation. Based on the findings of this research, most scholars recommended a 
standard length of about 10 mm; however, the use of short implants have been found to 
be effective and guaranteeing the reconstruction process without grafting. In this case, 
large implants or implants with rough surfaces are used to eliminate the need for a 
secondary augmentation. Although some scholars such as Pommer et al. (2009) have 
argued that large diameter implants do not eliminate the need for grafts, it is clear that the 
use of short and wide implants ensures that the force distribution is evenly distributed 
thus protecting and securing the alveolar bone from skewed pressure distribution thus 
increasing stability. However, there is a need for more analysis regarding the implication 
of small implants such as bone resorption and survival rates for rough implants. 
Moreover, some cases where an implant is needed have been found to be 
associated with severely damaged alveolar bone. Other scenarios involve extensive bone 
resorption. In this case, the use of zygomatic implants has been found to be effective 
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without the inclusion of other grafting techniques. The technique could also be used in 
situations where there are partially resected maxillae. Worth pointing out is that where 
partially resected maxillae, then the process involves a combination of premaxillary 
implants. However, Block and Haggerty (2009) and Att et al. (2009) have documented 
some limitations associated with zygomatic implants. The scholars have noted that the 
method is characterized by a 14% postoperative sinusitis and temporary paresthesia. 
Other complications that have been clinically witnessed include palatal emergence with 
related position-based oral hygiene challenges. Such a problem is critical especially in the 
long-run and could jeopardize the postoperative outcomes. Soft tissue hyperplasia has 
also been linked to zygomatic implants as well as peri-implant excessive bleeding. 
Although these challenges have been linked to this technique, scholars have been 
working towards improving the clinical outcomes. The current position regarding the use 
of zygomatic implants indicates that several interventions are being examined and 
developed to reduce the limitations associated with an alternative to bone grafts. The use 
of extrasinusal placements, as well as the application of CT-based stents during surgery, 
have proved that the limitations associated with zygomatic implants could be solved.  
In summary, it is evident that the use of grafting techniques and material could be 
avoided when other alternative techniques are used. Short, zygomatic, and parasinusal 
tilted implants are the most considered methods. Although these methods are also linked 
to some limitations, it is important to point out that scholars have been working to devise 
mitigation measures. While grafting techniques are popular, it is equally important to 
recognize how the alternative measures have potential clinical success outcomes and 
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predictable results, which assist in overcoming bone grafts challenges. However, there is 
a need for proper clinical assessments to improve the outcome of the patient when using 
these alternative techniques. Moreover, more studies should be focused on how the 
efficacy of the three procedures could be improved to contribute towards dental surgery 
practice development. Measuring the appropriateness of each method in line with the 
situational diagnosis of patients should be the priority before the surgeons settle for any 
of the methods, whether it is the use of bone grafts or the alternative measures. 
8.0 LIMITATION OF THE STUDY 
Several challenges were experienced in this study. Based on the nature of the 
objectives the selection of the studies to be included in this paper was challenging. The 
study focused on the implication of grafting on the alveolar or jaw bone stability. Most of 
the studies that were available examined different aspects where alveolar bone quality 
and quantity was just a smaller aspect of these studies. Most of the publications focused 
on the survival rates, cases of failure, and wound complications. On the other hand, most 
of the research publications also examined the effect of the grafts and grafting procedures 
on implant success and survival. It was therefore at the discretion of the researcher to 
segregate those studies that at least covered a significant part of alveolar sustainability. 
On the other hand, since the research was focusing on the bone stability of negative 
implications of grafts on dental processes, the researcher had to deal with multiple issues 
associated with dental reconstruction. Therefore, studies included in this paper cover 
diverse aspects ranging from a different material, techniques, procedures, and trials. 
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There was no limitation on what was being covered or assessed in the included paper as 
long as it was addressing bone grafts and bone stability. In such a case, the findings of 
this research cannot be linked to a particular dental procedure, material, or set of 
combined technique, since it focused on a general objective of stability. However, the 
paper presented a comprehensive evaluation of each theme that was covered by linking 
different scholarly perspective and drawing recommendations and conclusions. 
9.0 CONCLUSION AND RECOMMENDATIONS 
In conclusion, tooth extraction is necessary when there is advanced decay. In 
some cases, whenever there is significant trauma, tooth extraction could be considered as 
an intervention. Furthermore, injury to the oral cavity challenges in some patients also 
form part of the reasons for extraction. Other structural factors such as the misalignment 
associated with crowded teeth as well as instances of poor eruption of third molars may 
lead to dentists recommending an extraction as the immediate intervention. Therefore, 
based on the numerous circumstances that calls for extraction of a tooth, practitioners and 
medical professionals have devices measures to assist in achieving the best extraction 
process. However, the created gap affects the aesthetic and functional aspects of the 
dental orientation. Refilling the gap with materials that allow the patients to regain the 
dental structure and functionality have become a common practice. As noted this paper 
different methods and techniques have been adopted to achieve this crucial dental 
reconstruction. 
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It is also evident that during extraction procedures, bone grafting material is 
inserted to minimize bone loss. Bone grafting has become a common procedure in 
dentistry and an essential component in modern medicine. The practice can be traced 
back to nearly 350 years as a masterpiece of a practitioner in 1668 who performed the 
first and successful bone grafting operation. Since then, different aspects associated with 
bone grafting have been studied and documented to assist in clinical practice 
development in dental surgery. In his study, the comparative assessment of each method 
revealed various outcomes. Moreover, the paper pointed out that the studies have been 
carried out, and discoveries have been tabled to enhance the success and viability of 
dental reconstruction. Therefore, this research examined the effect of different dental 
graft techniques and approaches on the stability and long-term effect on the jawbone. 
Through the systematic review, several limitations associated with each of the graft 
techniques were analyzed to determine the effect on bone stability. The findings 
presented above is an elaboration of the viability of each method as well as the 
alternatives to bone grafting. The study found out that although some of the bone grafting 
techniques have shown a high survival rate, significant alveolar bone quality and 
quantity, and success of the implants, several limitations exist that could impact patient 
outcomes. Nevertheless, the study also found out that the use of bone grafts and implants 
is a practice that will still dominate dental surgery and attract more clinical assessments. 
Moreover, the study has revealed how essential bone grafting has been in dental 
surgery and how will still be used in achieving reconstruction targets. The paper has also 
indicated how bone grafting and implant placement have been extensively researched to 
52 
 
determine how effective they are in different circumstances. In fact, the number of 
studies in the search engine across different databases gives thousands of results. 
Nevertheless, research focusing on how these processes affect the stability of the jaw 
bone are limited. However, through this analysis, the researcher was able to point out 
different scholarly viewpoint regarding the clinical results documenting how grafting 
processes impacted bone resorption rates, loss of the grafting material, and contributed 
towards wound development. On the other hand, this research also noted that the studies 
have focused on invasive areas with lack of a broader perspective on the comparative 
aspect needed in this subfield of dental surgery. Therefore, these findings have pointed 
towards a call for action for researchers to also include case analysis that is based on 
related aspects rather than evaluating the most suitable and conventional areas such as the 
survival rates of bone grafts and implant technique. Another significant issue is that 
complicated procedures such the combination of surgical techniques as well as graft 
materials require further investigation to determine how they affect the regenerative, 
reconstruction, and stability aspects of the alveolar bone and dental functionality after 
trauma, extraction, or infection. 
Furthermore, through the findings of this research, it is evident that the use of 
grafting techniques and material could be avoided when other alternative techniques are 
used. Short, zygomatic, and parasinusal tilted implants are the most considered methods. 
Although these methods are also linked to some limitations, it is important to point out 
that scholars have been working to devise mitigation measures. Challenges faced when 
using most of the grafting methods, and material have been a concern. While grafting 
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techniques are popular, it is equally important to recognize how the alternative measures 
have potential clinical success outcomes and predictable results, which assist in 
overcoming bone grafts challenges. The studies included in this review presented detailed 
evidence that informed the approaches to be used for each specific case. However, there 
is a need for proper clinical assessments to improve the outcome of the patient when 
using these alternative techniques. The experience of patients after each dental surgery is 
essential. It is essential to consider the extent to which the desired outcomes are achieved. 
Moreover, more studies should be focused on how the efficacy of the three procedures 
could be improved to contribute towards dental surgery practice development. Measuring 
the appropriateness of each method in line with the situational diagnosis of patients 
should be the priority before the surgeons settle for any of the methods, whether it is the 
use of bone grafts or the alternative measures. 
Therefore, based on the findings depicted in this research, the following 
recommendations will assist in achieving the best jawbone outcomes in long-term and 
short-term assessments. 
i. A proper evaluation of each patient to determine their health condition is a 
necessary step towards increases chances of favorable long-term outcomes 
after dental reconstruction. The age factor of the patient, authentic assessment, 
and the nutritional concern should be accounted for during decision processes. 
Precise knowledge of the patient is valuable because it is part of active clinical 
practice. 
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ii. The nature of the infection, injury, and trauma that led to the extraction of the 
tooth should be well documented as they determine the nature of operational 
processes to be undertaken. A proper link should be established between the 
cause and the patient’s health assessment factors mentioned above. Having a 
clear picture of what is to be done will inform the measures to be undertaken 
without much effort needed in decision-making. 
iii. The selection of technique is critical with dental restoration, functionality, and 
aesthetic needs primary factors considered. The second category of critical 
issues to be addressed is the nature of reconstruction that is required. As 
documented in this paper, vertical augmentation and horizontal reconstruction 
require different surgical and grafting processes. Having this picture in mind 
is important because it reduced changes of complications, graft failure, and 
extended bone resorption issues. Moreover, it prevents the possibility of 
repeated surgery, which could affect the long-term quality of the alveolar 
bone. 
iv. A proper clinical follow-up and monitoring of recovery process is an essential 
part that contributes to valid results. For example, postoperative care in dental 
surgery assist in determining the onset of graft loss and rejuvenation of bone 
resorption. Late discovery of such issues has an adverse effect on the patient 
and the success and survival rate of the implant. Therefore, a regular 
assessment of bone grafts and implants should be the priority of dental 
reconstruction. 
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v. Finally, patient awareness is essential. Considering the decision of the patient 
is ethical. However, caution should be taken since the patient could be 
unaware of the professional aspect of bone grafts. A proper discussion with 
the patient, where information sharing based on evidence becomes the basis, 
will assist in reaching a consensus. Cases where patients have been subjected 
to the treatment they were not aware of or they did not choose could affect the 
professional aspect of patient ethics. On the other hand, evaluating the 
available alternative is equally essential. Such a move will ensure that the best 
choice of technique and material are used in favor of the patient. The focus 
should be set on the long-term clinical outcomes and the patient needs. 
10.0 FUTURE STUDIES 
The issue of bone grafting and implant placement is a broad topic in dental 
surgery. The subareas that attract scholarly assessment and clinical trials are also 
numerous. However, advancement in medical practice and patient diagnosis usually 
shape the most dominant research areas. Based on the findings of this study it was 
necessary to provide a direction for future scholarly consideration. It is evident from the 
analysis carried out in this paper that a significant number of studies have been directed 
towards the assessment of bone graft techniques and implant placement measures. Each 
study tried to explain, through clinical evidence, the outcomes and implications 
associated with the method under investigation. However, studies examining the 
implication of different synthetic material, combination of grafts, and use of the different 
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techniques on the same dental case have shown scattered results with no clear consensus. 
Future studies should consider a review that harmonizes the clinical results for each of 
the proposed technique or material combination. The use of randomized clinical trials 
should be considered as the best approach where participants should be subjected to 
approved clinical procedures and long-term monitoring carried out to document the 
efficiency of the method. Such a move will ensure that the knowledge that is available for 
practice enhancement and patient management reflects the precise picture as depicted 
from valid experiments that are bound to produce valid and reliable results. 
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